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The invention described herein may be manu- 
factured and used by or for the Government for 
governmental purposes, without the payment to 
me of any royalty thereon. 

This invention relates to rocket projectiles, and 
more particularly, to the tail fins provided thereon 
to stabilize their flight. The prime object of in- 
vention is to devise a tail fin assemblage for 
rocket projectiles the blades of which are readily 
folded in ineffective position so as to offer no 
protrusion to the passage of the projectile through 
the gun barrel but which are automatically turned 
by the rocket blast to their effective position pro- 
truding radially from the projectile as the pro- 
jectile leaves the gun barrel. 

For the attainment of this and such other ob- 
jects which may appear herein or be pointed out 
I have shown an embodiment of my invention 
in the accompanying drawing, wherein: 

Fig. 1 is a sectional elevation through the port 
end of a rocket projectile showing the tail fin 
assembly with their blades in ineffective position. 

Fig. 2 is likewise a sectional elevation of the 
rear portion shown in Fig. 1, with the blades in 
effective, protruding position. 

Fig. 3 is an end elevational view of the fin 
assemblage, showing principally the main support- 
ing member or spider. 

Fig. 4 is a sectional elevation through the 
spider, taken on the line 4—4 of Fig. 3. 

Fig. 5 represents one of the blades of the fin 
assemblage. 

Fig. 6 is an end elevational view of a retainer 
ring associated with the tail fin assemblage. 

Fig. 7 is a sectional elevation through the re- 
tainer ring taken on the line 1—71 of Fig. 6. 

The tail fin assemblage comprises an annular 
spider 10, a plurality of blades 20 pivotally 
mounted on the spider, and a retainer ring 30. 
The spider i10 which constitutes the main sup- 
porting member of the assemblage, is an annular 
ring of the irregular section shown best in Fig. 
4. This irregular sectional shape of the annular 
spider forms two annuli of different diameter. 
The annulus fi of smaller diameter is secured 
in any suitable manner in a groove { provided 
at or near the rear edge of the rocket port 9. 
The annulus {2 of larger diameter extends some- 
what to the rear, Figs. 1 and 2, of the port edge, 
and is preferably internally rounded, as shown, 
as is the port 9, to offer less resistance to the efflux 
of gases. The portion of the annular spider con- 
necting the securement annulus ti of smaller 
diameter and the efflux annulus {2 of larger diam- 
eter forms a hub (3 in which are provided a plu- 
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rality of slots 14 equidistanced from each other, to 
accommodate the same number of blades. Six 
such slots are shown in Fig. 3 for illustrative pur- 
poses, as the number of blades may be less or 
more than this number. 

The blades 20 are provided with a small aper- 
ture 25, Fig. 5, through which is passed a pin {5 
for pivotally mounting the blades in the hub slots 
{4. The blades are made of the proper width 
and length to permit them to nestle in the an- 
nular space surrounding the narrowed neck 8 at 
the rear of the. body 7 of the projectile. When 
the blades are nestled in ineffective position, as 
shown in Fig. 1, they present no part protruding 
beyond the projectile body 1, as the projectile 
passes through the gun barrel. The distal edges 
of the blades, Fig. 5, are beveled 26, to conform 
with the sloped shoulder 6 between the projectile 
neck 8 and body 1. 

The distal edges of the blades are beveled, 26, 
Fig. 1, not only to conform to the sloped shoulder 
6 of the projectile, but also to provide for the 
turning of the blades outwardly to effective posi- 
tion upon the discharge of the rocket. As the 
projectile is shot through the gun barrel a con- 
siderable air flow is created, sufficient of which 
flows between the beveled blade end 26 and the 
projectile shoulder 6 to give rise to a force which 
acts in a direction more or less normal to bevel 
edge 26 to turn the blade outwardly about its 
rivot pin 15. Also, the beveling of distal edge 26 
gives the blade an unsymmetrical outline with 
the larger area disposed outwardly relative to 
the center line of the projectile, so that the cen- 
ter of gravity of the blade will be somewhat 
nearer to the outer and longer side of the blade 
than to the inner and shorter side; i. e., the cen- 
ter of gravity of the blade will be disposed some- 
what outwardly of a line passing through the 
pivotal point {5 parallel to the projectile axis. 
As the projectile is discharged, the inertia of the 
blade acting on the said displaced center of 
gravity will turn the blade outwardly on its piv- 
otal point 15. 

Additionally, blow holes 5, Fig. 1, may be pro- 
vided in the rocket. neck 8 in alignment with 
blades 20, to enable a small blast of gas to turn 
the blades to open position upon discharge of 
the rocket projectile. 

A retainer ring 39, detailed in Figs. 6-7, is pro- 
vided for the purpose of holding the blades In 
retracted, ineffective position during loading and 
handling of the proiectile. Retainer ring 39 is 
fabricated of sheet material in annular dished 
form as clearly seen in Fig. 1 with the edge of its 
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flange 3i slightly turned outwardly to form a 
number of scallops 32 equal to the number of 
blades. The edge of flange 31, more particularly, 
its scalloped portions 32, cooperate with a lip 22 
formed at the proximal end of the blades. As 
best seen in Fig. 1, the blade lip 22 is so positioned 
that when the retainer ring 30 is in effective 
position, as shown: in Fig. 1, its scalloped flange: 
end is received in underlying relation to the lip 
22 to hold the blade in retracted position as shown 
in Fig.1. The retainer ring is placed in its effec- 
tive blade-holding position by inserting the re- 
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tainer ring so that its flange proper, rather than _ 


the scalloped portions, will underlie the lips of 
the blades; the retainer ring is then turned te 
spring press, against the resiliency of the sheet 
material of the ring, more particularly, its flange, 
the scallops under the blade lips. To facilitate. 
this turning of the retainer ring, its inner edge 
may be provided with a pair of opposed notches 
33: to. receive an appropriate tool. The retainer 
ring is blown off by the rocket. blast, to permit. the 
blades. to: be turned to open or effective position, 
upon discharging the gun. For this reason the 
retainer ring is made sufficiently wide to present 
a portion, designated 35 in Fig. 1, protruding in 
the path of the rocket blast. 

I claim: 

I. Ing tail fin assemblage for a rocket projectile 
having a reduced discharge neck. joined: to. the. 
projectile. body in a.sloped shoulder, in combina- 
tion, an annular spider having two annuli of dif-. 
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ferent diameter joined by a. hub: portion, the | 


annulus of small diameter being secured in a 
circumferential groove provided at the rocket port 
to: position the annulus of larger diameter beyond 


35 


the rocket. port, the said larger annulus being in- - 


ternally rounded, a plurality of blades. having an 
aperture at one end, the hub portion of the spider 
being provided with a plurality of equidistanced 
slots to receive the said blades, pin means hingedly 
securing the blades at their said apertures, the 
distal end ef the blades. being sloped in substan- 
tial conformance with the. said sloped shoulder of 
the projectile so that. the blades. are nestled in 
their ineffective position in the annular space sur- 
rounding the said discharge neck to present no 
protrusion beyond the outside diameter of the 
projectile body, the said discharge neck being 
provided with a plurality. of fine aperture; aligned 
with the said blades to enable the rocket: blast to 
turn the blades to effective position, and a retainer 
ring having an annular body. portion flanged along 
its outer edge, the said flange being provided with 
a plurality of turned-up scallops, the apertured 
end of the blades being provided with a cut-out 
portion presenting a lip, the outside radius of the 
said retainer flange being less than the radial 
distance to the said blade lip. when the blade is in 
ineffective position, whereby the retainer ring may. 
he slipped over the rocket port with the blade lips 
positioned between the retainer scallops, the 
radius of the scallops being greater than that of 
the retainer flange whereby the scallops will 
securely engage the said blade lips upon. turning 
the said retainer ring, the inner edge of the said 
annular body portion of the retainer being pro-. 
vided with a pair of opposed tool notches, and the 
said annular body portion being sufficiently wide 
to pre-ent an inner portion to the rocket blast. 

2. In a tail fin-as-emblage for a rocket projectile 
having a reduced discharge neck joined to the 


projectile body in a sloped shoulder, in combina-. 


tion, an annular spider having.two annuli of 
different diameter joined by a hub portion, the 
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annulus of small diameter being secured at the 
rocket port to position the annulus of larger diam- 
eter beyond the rocket port, the said larger an- 
nulus being internally rounded, a plurality of 
blades having an aperture at one end, the said 
hub portion of the spider being provided with a 
plurality of equidistanced slots. to receive the said 
blades, pin means hingedly securing the blades at 
their said apertures, the distal end of the blades 
being sloped in substantial conformance with the 
said sloped shoulder of the projectile so that the 
blades are nestled in their ineffective position in 
the annular space surrounding the said discharge 
neck to present no protruzion beyond the outside 
diameter of the projectile body, the said discharge 
neck being provided with a plurality of fine aper- 
tures aligned with the said blades to enable the 
rocket. blast to turn the blades to effective posi- 
tion, and a retainer ring having an annular body 
portion flanged along its outer edge, the said 
flange being provided. with a plurality of turned- 
up scallops, the apertured end of the blades being 
provided with a cut-out portion presenting a lip, 
the outside radius of the said retainer flange 
being less than the radial dictance to the said 
blade lip when the blade is in ineffective position, 
whereby the retainer ring may be slipped over the 
rocket port with the blade lips positioned between 
the retainer scallops, the radius of the scallops 
being greater than that of the retainer flange 
whereby the scallops will securely engage the said 
blade. lips upon turning the said retainer ring, the 
inner edge of the said annular body portion of the. 
retainer being provided with a pair of opposed 
tool notches, and the said annular body portion 
being sufficiently wide to present an inner por- 
tion to the rocket blade. 

3.In a tail fin assemblage for a rocket projectile 
having a reduced discharge neck joined to the 
projectile body in a sloped shoulder, in combina- 
tion, an annular spider having two annuli of 
different diameter joined by a hub portion, the 
annulus of small diameter being secured at the 
rocket port to position the annulus of larger di- 
ameter beyond the rocket port, a plurality of. 
blades having an aperture at one end, the said 
hub. portion of the spider being provided with 
a plurality of equidistanced slots to receive the 
said blades, pin means hingedly securing the 
blades at their said apertures, the distal end of . 
the blades being sloped in substantial conform- 
ance with the said sloped shoulder of the projec- 
tile so that the blades are nestled in their ineffec- 
tive position in the annular space surrounding the 
said discharge neck to present no protrusion be- 
yond the outside diameter of the projectile body, 
the said discharge neck being provided with a 
plurality of fine apertures. aligned with the said 
blades to enable the rocket blast to turn the 
blades to effective position, and a retainer ring 
having an annular body portion flanged along 
its: outer edge, the said flange being provided with 
a plurality of turned-up scallops, the apertured 
end of the blades being provided with a cut-out 
portion presenting a lip, the outside radius. of 
the said retainer flange being less than the radial 
distance to the said blade lip when the blade is 
in ineffective position, whereby the retainer ring 
may be slipped over the rocket port with the 
blade. lips positioned between the retainer scal- 
lops, the radius of the scallops being greater: 
than that of the retainer flange whereby the . 
scallops will securely engage the said blade lips 
upon. turning the said retainer ring, the inner 
edge of the said annular body portion of the- 
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retainer being provided with a pair of opposed 
tool notches, and the said annular body portion 
being sufficiently wide to present an inner por- 
tion to the rocket blast. 

4. In a tail fin assemblage for a rocket projec- 
tile having a reduced discharge neck joined to 
the projectile body in a sloped shoulder, in com- 
bination, an annular spider having two annuli 
of different diameter joined by a hub portion, the 
annulus of small diameter being secured at the 
rocket port to position the annulus of larger 
diameter beyond the rocket port, a plurality of 
blades having an aperture at one end, the said 
hub portion of the spider being provided with a 
plurality of equidistanced slots to receive the said 
blades, pin means hingedly securing the blades 
at their said apertures, the distal end of the 
blades being sloped in substantial conformance 
with the said sloped shoulder of the proiectile 
so that the blades are nestled in their ineffective 
position in the annular space surrounding the 
said discharge neck to present no protrusion be- 
yond the outside diameter of the projectile body, 
the said discharge neck being provided with a 


plurality of fine apertures aligned with the said ; 


blades to enable the rocket blast to turn the 
blades to effective position, and a retainer ring 
having an annular body portion flanged along its 
outer edge, the said flange being provided with 
a plurality of turned-up scallops, the apertured 
end of the blades being provided with a cut-out 
portion presenting a lip, the cutside radius of the 
said retainer flange being less than the radial 
distance to the said blade lip when the blade is 
in ineffective position, whereby the retainer ring 
may be slipped over the rocket vort with the blade 
lips positioned between the retainer scallops, the 
radius of the scallops being greater than that of 
the retainer flange whereby the scallops will se- 
curely engage the said blade lips upon turning 
the said retainer ring, and the said annular body 
portion being sufficiently wide to present an in- 
ner portion to the rocket blast. 

5. In a tail fin assemblage for a rocket proijec- 
tile having a reduced discharge neck joined to 
the projectile body in a sloped shoulder, in. com- 
bination, an annular spider having two annuli of 
different diameter joined by a hub portion. the 
annulus of small diameter being secured at the 
rocket port to position the annulus of larger di- 
ameter beyond the rocket port, a plurality of 
blades having an aperture at one end. the said 
hub portion of the spider being provided with 
a plurality of equidistanced slots to receive the 
said blades, pin means hingedly securing the 
blades at their said apertures, the distal end of 
the blades being sloved in substantial conform- 
ance with the said sloped shoulder of the projec- 
tile so that the b’ades are nestled in their jnef- 
fective position in the annular space surround- 
ing the said discharge neck to present no pro- 
trusion bevord the outside diameter of the pro- 
jectile bady, the said discharge neck being pro- 
vided with a phwalitv of fine apertures aligned 
with the said blades to enable the rocket blast 
to turn the blades to effective position. and a re- 
tainer ring having an annular hody portion 
flanged alone its outer edge. the said flange being 
provided with a plural'ty of turned-up scallops. 
the avertured erd of the hlades beine provided 
with a lip. the outside radius of the said retainer 
flange being less than the radial distanee to the 
said blade lin when the h'ade is in ineffective posi- 
tion, wherebv the retainer rine mav be slipped 
over the rocket port with the blade lips posi- 
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tioned between the retainer scallops, the radius 
of the scallops being greater than that of the 
retainer flange whereby the scallops will securely 
engage the said blade lips upon turning the said 
retainer ring, and the said annular body portion 
being sufficiently wide to present an inner por- 
tion to the rocket blast. 

6. In a tail fin assemblage for a rocket pro- 
jectile having a reduced discharge neck joined to 
the projectile body in a sloped shou'der, in com- 
bination, an annular spider secured at the rocket 
port of the said reduced discharge neck, a plural- 
ity of blades having an aperture at one end, the 
said spider being provided with a plurality of 
equidistanced slots to receive the said blades, 
pin means hingedly securing the blades at their 
said apertures, the distal end of the blades being 
sloped in substantial conformance with the said 
sloped shoulder of the projectile so that the 
b'ades are nestled in their ineffective position in 
the annular space surrounding the said discharge 
neck to present no protrusion beyond the outside 
diameter of the projectile body, the said discharge 
neck being provided with a plurality of fine aper- 
tures aligned with the said blades to enable the 
rocket blast to turn the blades to effective position, - 
and a retainer ring having an annular body por- 
tion flanged along its outer edge, the said flante 
being provided with a plurality of turned-up scal- 
lops, the apertured end of the blades being pro- 
vided with a lip, the outside radius of the said 
retainer flange being less than the radial distance 
to the said b’ade lip when, the blade is in ineffec- 
tive position, whereby the retainer ring may be 
slipped over the rocket port with the blade lips 
positioned between the retainer scallops, the 
radius of the scallops, being greater than that of 
the retainer flange whereby the scallops will se- 
curely engage the said blade lips upon turning the 
said retainer ring, and the said annular body 
portion being sufficiently wide to present an inner 
portion to the rocket blast. 

7. In a tail fin assemblage for a rocket projec- 
tile having a reduced discharge neck joined to 
the projectile body in a sloped shoulder, in com- 
bination, an annular spider secured at the rocket 
port of the said reduced discharge neck, a plu- 
rality of blades having an aperture at one end, 
the said spider being provided with a plurality 
of equidistanced slots to receive the said blades, 
pin means hingedly securing the blades at their 
said apertures, the distal end of the blades being 
sloped in substantial conformance with the said 
sloped shoulder of the projectile so that the blades 
are nestled in their ineffective position in the 
annular space surrounding the said discharge 
neck to present no protrusion beyond the outside 
diameter of the proiectile body, the said discharge 
neck being provided with a plurality of fine aper- 
tures aligned with the said blades to enable the 
rocket blast to turn the blades to effective posi- 
tion, and a retainer ring adapted to be slipped 
over the rocket port to hold the said blades in 
their said ineffective position, and presenting 
an annular portion to the rocket blast. 

8. In a tail fin assemblage for a rocket projec- 
tile having a reduced discharge neck, in combina- 
tion, an annular spider secured at the rocket port, 
a plurality of blades having an aperture at one 
end, the said spider being provided with a plu- 
rality of equidistanced slots to receive the said 
blades. pin means hingedly securing the blades 
at their said apertures to the said spider so that 
the blades are nestled in their ineffective position 
in the annular space surrounding the said dis- 
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charge neck to: present, no. protrusion: beyand the: 


outside diameter of the projectile body, the said 
discharge: neck. being provided with: a. plurality 
of fine apertures aligned with the-said blades to- 
enable the. rocket. blast to: turn the blades to 
effective position, and a.: retainer ring adapted 
to be slipped over the rocket. port. to hold the 
said blades in their said ineffective position, and 
presenting an annular portion: to-the rocket blast. 

9. In a tail fin assemblage for a.rocket projec- 
tile having a reduced. discharge neck, in combina- 
tion, an annular spider secured at the rocket port 
of the said reduced neck, a plurality of blades 
hingedly secured on the said spider and adapted 
to nestle in their ineffective position in the: annu- 


lar space surrounding. the said. discharge neck to. 


present no protrusion. beyond the outside diam- 
eter of the projectile body, the said discharge 
neck being provided. with a plurality of fine aper- 
tures aligned with the said: blades. to enable the 
rocket blast to turn the blades to. effective posi- 
tion, and. a retainer ring for holding the said 
blades. in their said ineffective. position, the said 
retainer ring presenting a portion thereof to the. 


rocket blast. whereby the said. retainer ring. is: 


blown off upon ditcharge of the projectile. 
10. In a tail fin assemblage for a rocket projec- 


tile having a reduced. discharge neck, in combina-. 


tion, an annular spider secured at the rocket 
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port of the said reduced neck, a plurality of blades- 30 


hingedly secured on the said. spider and adapted 


to nestle in their ineffective position in the annu-. 


lar space. surrounding the said discharge neck 


& 
to present:no protrusion: beyond: the outside: diam- 
eter of the: projectile body, a retainer ring, for 
holding the said blades in their said ineffective 
position, and means utilizing the rocket. blast for 
releasing the. said- retainer ring and for turning 
the blades to: effective. position.. 

11.. In: combination. a rocket. projectile: having: 
hinged: tail fins and means for holding, said: fins. 
in: closed: position comprising a ring member hay- 
ing cam: means for engagement: with a. portion. 
of. the fins to retain said fins in. ineffective posi- 
tion, said ring. member being cup shaped and.said: 
cam. means comprising outward dents in the sides. 
of said: member. 

12. In combination: a rocket: projectile having, 
hinged tail fins and means for holding said fins- 
in closed position comprising a ring member, said. 
ring member being, cup shaped. and having a. 
bottom portion being. dimensioned to- lie in the 
blast: of the rocket gases, said: blast. disengaging 
said member from said fins to permit. said fins to- 
be turned: to open or effective position. 

LESLIE- A. SKINNER. 
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